The author argues that Dirac monopoles, if they exist, could be strongly bound to those naturally occurring free nuclei with magnetic dipole moments, and discusses the effect this binding would have on the interpretation of experimental monopole searches.
Because they involve assumptions about the properties of an unobserved particle, the arguInents in this paper, based on simple nonrelativistic calculations, are not conclusive. We cannot be sure that we are not, neglecting certain crucial features of the problem.
What these calculations do indicate is that the possibility of magnetically charged nuclei must be considered in the design of magnetic monopole searches. '
The plan of this paper is as follows. In Sec. II we discuss the formulation of a nonrelativistic, quantummechanical Hamiltonian for the problem. In Sec. III we obtain the eigenvalues for the angular operator for a spin-0 monopole and a spin--, ' nucleus. In Sec. IV we examine the radial equation in two separate cases in which binding is possible. The hrst case occurs when the monopole has an electric charge and the problem is similar to that of the hydrogen atom. In the second, the monopole is electrically neutral and there is a hardcore repulsion at small radius. In each case, we calculate typical values for the binding energy. Finally, in Sec.
V we briefly discuss the validity of the calculations and the e6ect the results would have on the conclusions of various types of experimental monopole searches.
II. FORMULATION OF PROBLEM AND CHARGE QUANTIZATION
We work in units with A=c=1 and, since we are primarily interested in binding to nuclei, choose the * National Science Foundation Predoctoral Fellow.
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Giving the magnetic monopole an electric charge is permitted provided one uses a vector potential with a two-sided singularity line, and the appropriate quantization. We do not consider the extra factor of 2 that Schwinger obtains by considering surfaces which intersect a gauge line on their boundary. Phys. Rev. '74, 817 (1948) , The use of the vector potential in quantum mechanics is obligatory because of the necessity of obtaining a gauge-independent translation operator -J. Zak, ibid. 134, A1602 (1964 . It is easily shown that the correct generator of the translation group in the presence of a magnetic field is P = -iV -eA -2r)&B. See the discussion of B. Zumino, in a(')R(') (r)y(') (8 y) =BR o) (r)P(') (8,(t) To investigate this point, we look at the solution of the angular eigenvalue equation for p, =0, 2 13) II(i) =- In order to relate pl, and pl, 2 it is convenient to express the d "~in terms of Jacobi polynomials, r (g) = (1 -g)m/2(1+g) Im -Zvl/2p (m, lm -Zvl) (g) (3 6) After the replacement (3.6), we see that Eq. (3.1) has a different form in each of the two cases (3.4). Case 1. Absorbing the normalization of (3.6) into the coefficients of (3.2) and (3.3), we have the equations made to obtain the analytic form for the eigenvalues in these cases.
As can be seen in (3.8) and (3.14), the angular eigenvalues depend on the combination pT, where p, is the strength of the dipole moment in nuclear magnetons and T is the reduced mass. The value of P therefore depends on the monopole mass. In Table I we have therefore included the monopole mass that gives / = --, '. for common nuclei under the assumption that the monopole wave function cannot penetrate the nucleus. The cutoff is therefore chosen to be the nuclear radius given by ro = bA", where b =31.5M"'.
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(1/2s.x) "'e+, (4.12) so that in order to satisfy the boundary condition, Eq.
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